Critical age windows for neurodevelopmental psychiatric disorders: evidence from animal models.
A disruption in normal brain development has been hypothesized to contribute to the aetiology of major psychiatric disorders. According to the 'double-hit' hypothesis, mutant genes-based deviations, associated with specific environmental insults during brain development, may result in neurobehavioural disturbances. The existence of age windows of vulnerability to environmental conditions during brain maturation will be discussed, using as examples a series of studies we have performed during the last years. Major deviations from normative neurobehavioural trajectories have been reported in animal models following exposure to severe stress (either episodes of maternal separation, deprivation or corticosterone supplementation) early in infancy. Rodent models of difficult and/or stressful pregnancies, including obstetric complications (e.g. prenatal restrain stress or neonatal hypoxia) and gestational exposure to infection (e.g prenatal immune challenge), have been associated with profound long-lasting deficits in the offspring's emotional and social behaviour, and with immune and endocrine changes. More recently, adolescence, characterized by elevated rates of brain plasticity, has emerged as an additional period during which sensitivity to environmental influence (either adverse or stimulatory) is maximal. We have reported that both pharmacological (methylphenidate) and environmental (physical or social enrichment) interventions can be used to counteract the detrimental effects of earlier-origin developmental insults. Present findings indicate that these age periods (i.e. prenatal stage, early infancy and adolescence) do represent critical windows open to plastic changes and might be susceptible to both adverse and supportive shaping environmental forces. Taken together, age-related neuroplasticity might be considered not only as a risk factor for psychopathology but also as a potent mechanism for compensation. A better understanding of these critical periods of brain development is a concern for public health and may provide new insights into prevention strategies and into novel therapeutic approaches in neuropsychiatry.